JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. A decline in the gray wolf (Canis lupus) population in Isle Royale National Park prompted an intensive study of radiocollared individuals in 1988-1991, complementing an ongoing study begun in 1958. During winter, 1959-1991, the proportion of lone wolves was higher when the population was at low levels, whereas average size of packs declined with density of wolves. Sizes of territories were not related to size of packs. In winter, food availability (kg wolf-' day-') and kill interval (days/kill) varied inversely with size of packs. Social relationships of radiocollared lone wolves were flexible; they often formed temporary groups of two or three wolves. Small groups (less than four) and lone wolves roamed large areas of the island (300 km2 and 540 km2, respectively), frequently moving through territories of established packs. Solitary wolves and pairs readily killed adult moose, in contrast to a common belief that larger packs benefit from cooperative hunting. Diet.--In summer, wolf feces observed by researchers (1975-1990) were analyzed macroscopically for prey content, then removed from the trail or site to avoid double-counting. Data on contents of feces were averaged at 2-year intervals for comparison with data on beaver colonies (aerially censused in even years by P. C. Shelton) and young-of-the-year and adult moose populations (aerially censused every winter). Percent occurrence of prey, percent biomass of prey (Floyd et al., 1978) and number of prey (relative to moose) were calculated.
blood stains on the hind legs); carcass disarticulated and heavily chewed; rumen usually separate from the carcass; carcass parts usually pulled away from the hair mat where the moose died. Cause of death was assumed to be malnutrition (and thus scavenged) if the moose was usually articulated, had died under conifer cover on its sternum or side, usually with intact rumen, no signs of struggle were present, and bone marrow was fat-depleted (Peterson, 1977) . If the evidence was ambiguous, cause of death was recorded as unknown.
Available biomass (kg) of food wolf-' day-' was calculated, assuming average edible weights of 330, 261, 114, and 13 kg for adult male, adult female, young-of-the-year, and beaver, respectively (Peterson, 1977) . If only portions of a carcass were used by a group or individual, estimates were made on the proportion consumed. We did not correct for food loss to scavengers such as ravens (Corvus corax) and red foxes (Vulpes vulpes). Although the amounts taken by these scavengers may be considerable from an unprotected carcass, wolves are dominant to ravens and foxes, and the latter may not feed when wolves are present (Magoun, 1976) .
Diet.--In summer, wolf feces observed by researchers (1975-1990) were analyzed macroscopically for prey content, then removed from the trail or site to avoid double-counting. Data on contents of feces were averaged at 2-year intervals for comparison with data on beaver colonies (aerially censused in even years by P. C. Shelton) and young-of-the-year and adult moose populations (aerially censused every winter). Percent occurrence of prey, percent biomass of prey (Floyd et al., 1978) and number of prey (relative to moose) were calculated.
Statistical analyses. -Simple linear regression was used to determine if territory size, kill interval, and food wolf-' day-' were related to group size. Log transformations were used where necessary to assure the variance was homogenous. The Mann-Whitney test and one-way analysis of variance (ANOVA) were used to test differences among means. Chi-square analysis was used to determine if the proportion of each major component of wolf feces differed among years (feces with more than one type of prey were rare), and the Spearman rank correlation was used to determine if percent biomass in diet of wolves was related to the respective size of prey populations, averaged at 2-year intervals. (Fig. 2) . In 1989, a group of three wolves overlapped the north portion of the territory of a pair of wolves to the southwest, but different associations were formed the following year. A nonbreeding male and female pair overlapped an established west-end territory almost completely in 1990 and were totally within that territory in 1991. Based on ground observations at winter kills of moose (and ca. 7 h/year aerial observation) where identity of wolves was known, this pair did not scentmark (n = 7 moose in 2 years), as did other established and transient pairs, and neither extensive courtship behavior nor sign of estrous was observed.
Lone wolves traveled through territories of established packs much more than expected (Fig. 2 Ignoring two outliers (a lone wolf with 43 days/kill, and a group of three with 33 days/ kill), the kill interval dropped ca. 33% as pack-size doubled.
Analysis of feces provided the only data regarding diet in summer (Table 1) . Numerically, beavers and snowshoe hares were the most important prey for wolves, but in terms of biomass, adult moose consistently (Table 1) .
Patterns in winter feeding for small and large packs did not differ, but lone wolves tended to have a more variable diet. Lone wolves were capable of killing moose on a fairly regular basis. Five lone wolves that were radiocollared killed moose in winter and one of those wolves killed at least five Although large packs apparently can exist only with a short kill interval (high kill rate), small packs in this study also attained high kill rates. Proportionately higher kill rates for small groups may exist because of more loss to scavengers, whereas larger groups use more of a kill before there is loss to scavengers. Also, kill rates may not reflect size of packs because of the predominant influence of alpha wolves, which probably eat more than do subordinate wolves.
Our The ability to prey upon moose and alter feeding patterns opportunistically allows lone wolves to survive until mates and territories can be acquired. On Isle Royale, the existence of several small groups instead of one or two large groups when the density of wolves was low suggests that wolves were attempting to maximize food intake and immediate reproductive possibilities, rather than future reproductive potential.
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